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WHAT IS CL. 



1. 



A method for producing a carboxyl cationite, comprising the steps of: 
dissolving a monovinyl monomer and a cross-linking agent as co-monomers in 




;D IS: 



(a) 



a first solvent \o form a first mixture, said first solvent being selected fi*om the 
group consisting of a mixture of an organic solvent and water, a mixture of an 
organic solvent abd acetic acid, and an aqueous solution of acetic acid wherein 
an amount of said jacetic acid is in a range of from about 60% to about 100%, 
volume per volumeXand 
(b) adding a n initiator of Vadical polymerization to said first mixture to form a 
swollen block of the carboxyl cationite, thereby obviating the need for 
dispersing the carboxyl cationite in a dispersing medium. 

2. The method of claim 1, wherein said first solvent is selected fi-om the group 
consisting of a mixture of an organic solvent and water, and a mixture of an organic solvent 
and acetic acid, and said organic solvent is ^selected from the group consisting of 
dimethylformamide, monobutyl glycolate, j^blyethylene glycol and an alcohol. 

3. The method of claim 2, whereiAsaid alcohol is selected fi-om the group 
consisting of butyl alcohol, octyl alcohol and deVyl alcohol. 

4. The method of claim 2, wherein sam first solvent is said mixture of said 
organic solvent and said acetic acid, and wherein saiM acetic acid is present in an amount of 
from about 20% to about 50% volume per volume. \ 

5. The method of claim 1, wherein said firstVolvent is said aqueous solution of 
acetic acid, wherein said amoiuit of said acetic acid is in s^iid range of fi-om about 60% to 
about 1 00%, volume per volume. \ 

6. The method of claim 5, wherein said monoviny\ monomer is selected from the 
group consisting of a methacrylic acid, an acrylic acid and a memacrylojda minoca rbonic acid. 



wo 99IS%S11 




PCT/IL99/00241 



27 



7. The method of claim 6, wherein said monovinyl mbnomer is selected from the 
group consisting of methacrylic acid, acrylic acid, methacryloyicaproic acid, 
methacryloylaminobenzoic acid, methacryloylglycine and m^thacryloylaminocarbonic acid: 

8. The method of claim 7, wherein an amoimt of said monovinyl monomer and an 
amount of said cross-linking agent are together in a r^ge of from about 10 percent to about 
30 percent weight per weight of said first mixture. / 

9. The method of claim 8, whereii/ said cross-linking agent is a long chain cross- 
linking agent. / 

10. The method of claim 9, /herein said long chain cross-linking agent is selected 
from the group consisting of hexahydfo-1,3,5 -triacryloyltriazLne (HTA), N,N'- 
methylenediacrylamide (MDAA), AN'-ethylenedimethacrylamide (EDMA), N,N'- 
hexamethylenedimethacrylamidy(HMDMA), triallylisocyanurate (TAIC),/?- 
phenylenedimethacrylamide (^PHDMA), and benzidinedimethacrylamide (BDMA). 

1 1 . The metho/ 3f claim 1 0, wherein said long chain cross-linking agent is 
selected from the group ^consisting of HTA, EDMA, and TAIC. 

1 2. The rfiethod of claim 1 1 , wherein said initiator is selected from the group 
consisting of ammOnium persulfate, a 1,1' azobis (cyclohexanecarbonitrile), and a 
combination of ammonium persulfate - sodium methabisulfite. 

13. / The method of claim 12, wherein step (b) is performed at a temperature in a 
range of from about 20 to about 25 ""C if said initiator is said combination of ammonium 
persulfate/ sodium methabisulfite, or alternatively at a temperatui-e in a range of from about 
50 to ab/ut 60 ^'C if said initiator is ammonium persulfate or a l,r azobis 
(cyclonexanecarbonitrile). 



14. 



The method of claim 1, further comprising the steps of: 
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(c) crushing said swollen block of the carboxylic cationite to fonn/particulate 
matter; and / 

(d) washing said particulate matter. / 

15- The methdd of claim 14, wherein step (d) includes t|;fe steps of: 

(i) washing said particulate matter with water; / 

(ii) washing said particulate matter with an aqueous/solution of from about 0.5 N 
to about 1 N sodium hydroxide of pH 8; / 

(iii) washing said particulate matter with an aqueous solution of about 1 N 
hydrochloric acid; and / 

(iv) washing said particulate matter with Wter. 

1 6. A method for forming particulate r^atter of carboxylic cationites, the method 

comprising the steps of: / 

(a) dissolving a monovinyl monomer and a cross-linking agent as co-monomers in 
a first solvent to form a firs/mixture; 

(b) adding an initiator of radi/al polymerization to said first mixture to form a pre- 
polymer; / 

(c) dispersing said pre-pcflymer in a solution of alcohol to form a dispersion 

mixture; and / 

(d) mixing said disn^^sion mixture with an aqueous solution of an inorganic salt to 
form the particulate matter. 

17. The methcm of claim 16, wherein an amount of said monovinyl monomer and 
an amount of said cros/linking agent are together in a range of from about 20 percent to 
about 30 percent weij^t per weight of said first mixture. 



18. 

consisting of 
acetic acid. , 



Thb method of claim 17, wherein said first solvent is selected from the group 
i/aqueous solution of acetic acid and a mixture of an organic solvent with 
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19. The method of claim 18, wherein said first solvent is said aqueous SfS^ution of 
acetic acid, and said aqueous solution of acetic acid includes an amount of acetic^cid in a 
range of from about 5 percent to about 1 5 percent volume per volume. / 

20. The method of claim 18, wherein said first solvent is said4queous solution of 
acetic acid, and said aqueous solution of acetic acid includes an amount of acetic acid in a 
range of from about 60 percent to about 100 percent volimie per voJume. 

21. The method of claim 18, wherein said first solvent is said mixture of said 
organic solvent and said acetic acid, and said acetic acid is i^esent in an amount of from about 
20% to about 50% volume per volume. / 

22. The method of claim 21, wherein sai(a organic solvent is selected from the 
group consisting of dimethylformamide, monobu|?yl glycolate and polyethylene glycol. 

23. The method of claim 22, whei?ein said alcohol is selected from the group 
consisting of butyl alcohol, octyl alcohol and decyl alcohol. 

24. The method of claim 23; wherein a ratio of said pre-polymer to said alcohol is 
in a range of from about 2.5: 1 to about 5:1. 

25. The method of cl/im 23, wherein a ratio of said pre-polymer to said alcohol is 
about 1:1. / 

26. The metho/of claim 23, wherein a ratio of said dispersion mixture to said 
aqueous solution of said4norganic salt is in a range of from about 1 :4 to about 1 :5. 

27. The Ehethod of claim 26, wherein said aqueous solution of said inorganic salt is 
an aqueous soluticm of sodium sulfate. 

28. /The method of claim 27, wherein an amount of said sodium sulfate in said 
aqueous solution of sodium sulfate is about 20 percent weight per weight. 
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29. The method of claim 16, wherein said monovinyl monomer is sheeted frorii 
the group consisting of a methacrylic acid, an acrylic acid and a methacrylovj^minocarbonic 
acid. / 

30. The method of claim 29, wherein said monovinyl monomer is selected from 
the group consisting of methacrylic acid, acrylic acid, methacryloylc/proic acid, 
methacryloylaminobenzoic acid, methacryloylglycine and methaccyloylaminocarbonic acid. 

31. The method of claim 30, wherein said cross-lirJang agent is a long chain cross- 
linking agent. / 

32. The method of claim 31, wherein said lorKg chain cross-linking agent is 
selected from the group consisting of hexahydro-l,3,5/triacryloyltriazine (HTA), N,N*- 
methylenediacrylamide (MDAA), N,N'-ethylenedin?fethacrylamide (EDMA), N,N*- 
hexamethylenedimethacrylamide (HMDMA), trianylisocyanurate (TAIC),/?- 

phenyl en edimethacryl amide (p-PHDMA), and benzidinedimethacrylamide (BDMA). 

33. The method of claim 32, wh^ein said long chain cross-linlcing agent is 
selected from the group consisting of Ht/, EDMA, and TAIC. 

34. The method of claim 36, wherein said initiator is selected from the group 
consisting of ammonium persulfate/a 1,1' azobis (cyclohexanecarbonitrile), and a 
combination of ammonium persulfate - sodium methabisulfite. 

35. A method for farming particulate matter of a carboxylic cationite, the method 
comprising the steps of: / 

(a) dissolving a/monovinyl monomer and a cross-linking agent as co-monomers in 
a first solvent to form a first mixture; 

(b) adding an initiator of radical polymerization to said first mixture to form a pre- 
polymor; and 
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(c) dispersing said pre-polymer in an aqueous solution of an inorganic salt to form 
. the particulate matter. / 



consisting of a mixture of an organic solvent and acetic acid, and an aqueoDs solution of acetic 
acid. / 

37. The method of claim 36, wherein said aqueous solution of acetic acid includes 
an amount of acetic acid in a range of from about 5 percent to about 15 percent volume per 
volume. / 

38. The method of claim 36, wherein said aqueo/us solution of acetic acid includes 
an amount of acetic acid in a range of from about 60 percent to about 100 percent volume per 
volume. / 

39. The method of claim 36, wherein an amount of said monovinyl monomer and 
an amount of said cross-linking agent are together in a range of from about 50 percent to 
about 70 percent weight per weight of said first mixture. 

40. The method of claim 39, rarther comprising the step of: 
(d) dispersing the particulatp matter in a solution of alcohol. 

41. A method for producing a carboxyl cationite, the method consisting essentially 
of the steps of: / 

(a) dissolving a monovinyl monomer and a cross-linking agent as co-monomers in 
a first solvent/to form a first mixture; and 

(b) adding an initiator of radical polymerization to said first mixture to form a 
swollen block of the carboxyl cationite. 



36. 



The method of claim 35, wherein said first solvent is selected/from the group 



42. The 
consisting of a mix 



lethod of claim 41, wherein said first solvent is selected from the group 
ire of an organic solvent and water, a mixture of an organic solvent and 
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acetic acid, and an aqueous solution of acetic acid wherein an amount of sai^cetic acid is in 
a range of from about 60% to about 100%, volume per volume. 



43. The method of claim 42, farther coippfising the step of: 
(c) crushing said swollen blodpcTform particulate matter. 



44. 
(d) 



The methpd^claim 43, further comprising the step of: 
wsr^hg said particulate matter. 



